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Can we detect species at low abundance?

When faced with rare or elusive species, there are
two alternatives to improving detection:

1. Increase effort

2. Change to more sensitive methods of detection

L.L. McDonald (2004) In Sampling Rare or Elusive Species

Not elusive! Direct

Direct Indirect



Asian carp

Bighead Carp

Dark blotches along the back (dorsal) region
\ No scales on head

/

Silver in color

No barbels on nose,

), ~ unlike common carp

N Downward slanting
’ mouth (frown)

Low set eyes
Keel extends partway along belly

Silver Carp

Small scales

. No scales on head
Silver in color

\ No barbels on nose,
~ unlike common carp

»

"\ Downward slanting
mouth (frown)

| Low set eyes

Keel extends to throat

Large scales

\ No scales on head

/

Darker color

\

o Pointy shaped face

\

Teeth that look like human molars




The Asian carp invasion front: Spring 2009
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~ Bighead and silver carp captured
~in Dresden Island Pool

Population densities drop
dramatically moving north

Lake
Michigan

Nothing closer than 65 river
- miles from Lake Michigan

15 miles from the electric barrier =

Few individuals = stalled
invasion




Better technology for detection?

* All organisms naturally shed DNA in sloughed cells,

mucus, epithelial cells in feces and urine, etc. into the
environment

* These materials are carried in suspension in water and
can be collected
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2009-2011:
2822 samples collected and screened for bighead and silver carp

Jerde, Chadderton, Mahon, Renshaw, Corush, Budny, Mysorekar, Lodge. 2013. Detection of Asian carp DNA as part of
a Great Lakes basin-wide surveillance program. CJFAS.
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“Sight-unseen” detection of rare aquatic species using
environmental DNA

Christopher L. Jerde', Andrew R. Mahon', W. Lindsay Chadderton?, & David M. Lodge'

Center for Aguat’t Conservaticn, Departrnert of Biolug cal 5Cences, Urivers Ly ! Notre Darme
* Grest Laxes Project, The Nature Conservancy




OPEN @ ACCESS Freety available online PloS one
Limnology
DOI 10 1007410201-011 03624

P | Molecular Detection of Vertebrates in Stream Water: A
Demonstration Using Rocky Mountain Tailed Frogs and
Surveillance of fish specie{ Idaho Giant Salamanders

Toshifumi Minamoto - Hirekl vmun‘ Caren S. Goldberg'®, David S. Pilliod?, Robert S. Arkie?, Lisette P. Waits'

Teruhiko Takahara - Mie N. Honjo - 1 F4h 070 Wikdife Resources, Univensity of 1daho. Moscow. Idaha, United States of America. 3 United States Geological Survey, Forest and Rangetand Ecosystem Scrence
Zen'ichiro Kawabata Cervtev. Bobse. idaho, Urvted States of America

Biol Invesions (2013) 15:1209- 1218
DOV 10.1007410530-012-0376.9

‘MOLECULAR ECOLOGY

INVASION NOTB | Molecular Ecology (2012) 21. 179-1793
Somethine in the water: biosecuritv monitorine INTRODUCTION
OPEN (J ACCESS Freely available online PloSon
tal DNA ng of
ambigy
: 2 H H : H ERLET.® ERIC COISSAC.* in the
Estimation of Fish Biomass Using Environmental DNA ATIBABAEL and LOREN .
L] DNA
ode A CNRS UMR 3, U ] o the
Teruhiko Takahara'?*, Toshifumi Minamoto®, Hiroki Yamanaka®, Hideyuki Doi?, Zen‘ichiro Kawabata' |- /™, Gremobie Coder 9, Fremes, o
¥ Research institute for Mumanity and Nature, Kyoto, Japen. 2bwtitute for Sustaineble Sciences ond Development, iroshema Uroversty, Hgashe-+roshma, Japen, ':": ::;"': u“;"’("::',; "':;‘g‘f*;:"" .
3 Department of Ervwronmentst Sohuvon Technology Faculty of Science and Technology. Ryukoky Ureversty. Otu Shga. fepen ? of Botawy, Unitersity of Britich with th
- . . Camade, §Drpertment tha
Molecular Ecology (2011) doi 10.1111/)1365-294X 2011 05418 « Biotopy. Indseme u.,‘,“,,‘,,,”&i,.’..‘..;.“,."",i'fw VA ponce |
the aval

FROM THE COVER e
Monitoring endangered freshw{ o7 3ccess srealy svaiabio ontine GPLOS o~

environmental DNA Investigating the Potential Use of Environmental DNA
torren s enowsen, 1os kiLcast. - 14 (@DNA) for Genetic Monitoring of Marine Mammals

MORTEN RASMUSSEN.* M. THOMAS P. GILBERT,®

WILLERSLEV® te'*® on' 2, Magn berg™*, ’
“Centre for GeoGenetics, Natural History Museum of Denmark, Unid Andrew D. F + Philip Francis Th » Signe Sveegaard’, us Wahi « Jos Kielgast',

Copenhagen. Denmark, +Freshater Brology Section, Department of { Line A. Kyhn?, Andreas 8. Salling', Anders Galatius®, Ludovic Orlando’, M. Thomas P. Gilbert*

3400 Hillerad, Denmark. tBinnformatics Resaarch Center {BiRC). Al 3 Convre for GaoGenetics, Natwral Hestory Mutaum of Denmark, Univertty of Copenhegen. Copenhagen, Donwmark, 2 Department of Biowionce. Aartus Undversity
Denmark Roshidde. Denmark, nfmmmm.wamuquam.mdwwmmmw




Initial findings from eDNA studies

* Environmental DNA technologies are rapid, accurate
tools for surveillance in aquatic systems.

* EPA-GLRI projects: Any given sample can be
screened with 14+ markers for AIS of interest

— Not just for bighead and silver carp anymore...

* Questions remain...



Recurring questions....

* How many fish are out there?

* Can we move from qualitative analyses to more
quantitative measures?
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Quantitative eDNA:
Digital Droplet PCR

* Physical count of target molecules

— Qreater sensitivity, particularly at lower
concentrations

— More rapid and accurate measure of target species
DNA

— Cheaper per sample!
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Even newer methods for eDNA
surveillance

‘“Traditional’
eDNA

|

Semi- HTS
QQuantitative technologies
eDNA

Quantitative
eDNA



The future...

* High throughput (a.k.a. next generation)
sequencing technologies

— Instead of targeting individual species in a sample,
why not sequence EVERYTHING to obtain total
biodiversity and potentially estimate abundance?
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Cost per Raw Megabase of DNA Sequence
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Humina ion torrent
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O Notropis(hudsonius(
O Notropis(vocellus(

O Notropis(straminenus(
O Morone(americana(

O Unknown(fish(




Conclusions

* Asian carp are moving into the Great Lakes
basin.

* Genetic/genomic surveillance is a valuable
monitoring tool

— Rare species in the environment

° New technologies constantly advancing



Final thought.. ..

° Be proactive, rather than reactive with regards

to mnvasive species. Use EVERY tool in the
toolbox to help.
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